ABSTRACT
Introduction
The symptoms of dementia can be aggregated into two major groups, namely, decline in cognitive function and behavioral and psychological symptoms. The term "behavioral and psychological symptoms of dementia" (BPSD), defined as "symptoms of disturbed perception, thought content, mood, or behavior that frequently occur in patients with dementia" has won wide acceptance since its proposal at a consensus conference organized by the International Psychogeriatric Association (Finkel et al., 1996; Brodaty and Finkel, 2003) . Although BPSD have been the focus of an increasing amount of research in the developed world (Lyketsos et al., 2000; Brodaty and Finkel, 2003) , only one detailed populationbased study of their prevalence and associations has been undertaken in the USA (Lyketsos et al., 2000) and little is known about their manifestation in individuals with dementia in developing countries, despite the fact that two-thirds of people with dementia live in these countries and this proportion will rise over the next few decades (The 10/66 Dementia Research Group, 2000) .
One might anticipate that cultural and environmental factors could have a strong influence upon both the expression of BPSD and their perception by caregivers as problematic. However, in a unique study, Murray et al. (1999) found that there was a certain commonality of experience among 280 spousecaregivers of people with dementia from 14 European countries. Loss of communication abilities, loss of memory and aggression were reported to be the three hardest symptoms with which to cope.
The premature institutionalization, increased costs of care, caregiver strain and impaired quality of life associated with BPSD all argue for more attention to be directed to this problem. Cross-cultural studies may bring valuable insights. In this paper we report on BPSD expressed by people with dementia from 21 centers in 17 developing countries, using a combination of quantitative and qualitative methods. We hypothesize that BPSD are independent predictors of caregiver strain after adjusting for clinical severity of dementia in this population.
Methods

Centers and participants
The 21 centers contributing data were all members of the 10/66 Dementia Research Group (The 10/66 Research Group, 2000; Prince et al., 2003) . Fourteen centers were in Latin America: Argentina (Buenos Aires), Brazil (São Paulo, Botucatu and São José do Rio Preto), Chile (Santiago/Valparaiso), Cuba (Havana), Dominican Republic (Santo Domingo), Guatemala (Guatemala City), Mexico (Mexico City and Guadalajara) , Panama (Panama City) , Peru (Lima) , Uruguay (Montevideo) and Venezuela (Caracas) . Four centers were in India: Bangalore, Chennai (SCARF), Goa and Thrissur. There were two Chinese centers in the People's Republic of China (Beijing and Hong Kong SAR) and one in Taiwan (Taipei). Nigeria (Anambra) was the sole African center. Three additional centers, which contributed data on other aspects of dementia to the 10/66 data set , did not collect data on BPSD.
In each center, the study focused upon participants with mild to moderate dementia living in the community, who had been recruited for the purposes of a dementia diagnosis validation study . Each center sought to recruit 30 persons with dementia, though some contributed more, some fewer than this figure. Recruitment methods differed, depending upon local circumstances. Centers were asked to identify community cases of dementia, either from a recent local population-based research study, or by sampling a district using community health care workers and local people as key informants to propose possible cases. The advantage of the latter approach was that cases would not necessarily have been identified on the basis of prior contact with specialist services. Centers were permitted to recruit on the basis of service contact only when there was no practical alternative, but all participants were required to live in their own homes with an informal caregiver who would consent to act as informant. A preliminary unstructured interview was used to establish that the informant was the individual most directly responsible for providing care to the person with dementia. Local clinicians confirmed the clinical diagnosis of dementia according to DSM-IV criteria (American Psychiatric Association, 1994) , completing proformas describing their findings, and rating dementia severity with the Clinical Dementia Rating Scale (CDR), (Morris, 1993) . Only those classed by the CDR as having mild (1) or moderate (2) dementia were included.
Measures
A full account of the development and use of the measures employed is given in recent papers from our group 2004) . All study instruments were translated from English and back-translated into English by local investigators who were fluent in both English and the local language(s) to be used in the study. The local language version of each translated instrument was reviewed by local key informants, including elderly persons without cognitive impairment, community leaders, health workers and researchers to check its acceptability and conceptual validity.
The following instruments were used:
1) The Community Screening Interview for Dementia (CSI 'D') (Hall et al., 1993) consists of a test of cognitive function administered to the person with dementia (COGSCORE) and an informant interview, enquiring after the everyday and cognitive functioning of the person with dementia (RELSCORE). 2) Impact upon the caregiver was assessed using the Zarit Burden Interview (ZBI) (Zarit et al., 1980) as a measure of strain. The ZBI has 22 items that assess the caregiver's appraisal of the impact that involvement with their relative has had on their lives. It includes questions such as: 'Do you feel that because of the time you spend with your relative that you do not have enough time for yourself ?' and "Do you feel strained when you are around your relative?". It has been very widely used in the USA and Europe, and also in Taiwan and Japan, but not in developing countries. Although its items had strong face validity across a wide range of cultures, some concerns were expressed that the strong tradition of duty of care and veneration of elders in Asian cultures might make it difficult for caregivers to acknowledge strain where it existed. 3) Psychological symptoms of dementia (PSD) were assessed by means of the A3 version of the Geriatric Mental State schedule (GMS) (Copeland et al., 1976; Copeland et al., 1986) , a semi-structured interview administered by a trained interviewer, assessing the presence and severity of symptoms of cognitive impairment, psychosis, affective disorder and anxiety. GMS comprises a clinical interview and an extensive observer rating section. These data were processed by the AGECAT computer programme (Copeland et al., 1986) , which produces a level of confidence from 0 (absent) up to 5 (highly confident) for the presence of each of eight psychiatric syndromes (organic, schizophreniform/paranoid and manic psychoses, depressive psychosis and neurosis, hypochondriacal, obsessional, phobic and anxiety neuroses). Syndromes with a confidence level of 3 and above are those which a psychiatrist usually would designate as a "case" worthy of psychiatric intervention, whereas those with a confidence level of 1 or 2 represent symptoms which a psychiatrist would be unlikely to class as needing specific psychiatric help (Copeland et al., 1986) . For this report, psychological symptoms were defined as the presence of AGECAT case level syndromes, excluding the organic syndrome which is usually exhibited at level 3 or above by people with dementia. In stage one of the AGECAT output, multiple case-level diagnoses (up to 9) may be generated. We used this level of output for analysis rather than stage 2 (which utilizes hierarchical rules to refine diagnosis to a single one from a choice of 9) as many people with dementia have significant psychiatric symptoms in more than one domain (e.g. depression AND anxiety) and we wished to capture and describe the whole array of significant psychiatric symptoms exhibited by this population. 4) Five open-ended questions were asked to elicit information on care arrangements, and positive and negative aspects of providing care, i.e. a) What do you find difficult about caring for the person with dementia? b) How do you think that people react to the person with dementia? c) Can you tell me about anyone or anything that helps you in caring for the person with dementia? d) Can you think of any additional help that would make it easier for you to go on looking after the person with dementia? e) Is there anything that you gain, personally, from caring for person with dementia?
Caregivers were encouraged to discuss their attitudes, beliefs and experiences.
Responses were recorded verbatim. As in the EUROCARE study (Murray et al., 1999) , local investigators coded the answers to the first of these questions for spontaneous mention of any of six common behavioral symptoms of dementia (BSD): agitation, aggression, repeated vocalizations, wandering, sleep disturbance and incontinence. If the caregiver mentioned the presence of BSD which could not be classed under one of these headings, the participant was classed as having "other BSD". These data were summarized in a single variable as the number of BSD (range 0-7), then dichotomized into BSD present (one or more BSD) or absent (none).
Data analysis T H E D I S T R I B U T I O N O F B E H
For ease of presentation, the frequencies of psychological and behavioral symptoms are presented for each of the four 10/66 regional networks: India and S. Asia, China and S.E. Asia, Latin America and the Caribbean and Africa. The effects of region upon individual BSD and PSD were studied using χ 2 tests, and upon the total number of BSD and PSD, using Kruskal Wallis tests.
A S S O C I A T I O N S W I T H B S D
Associations between the presence of BSD and a) the demographic characteristics of the person with dementia and their caregiver and b) the clinical characteristics of the person with dementia, were estimated as odds ratios (OR) with 95% confidence intervals. Logistic regression was used to identify those demographic characteristics which were independently associated with BSD having adjusted for clinical severity.
A S S O C I A T I O N S B E T W E E N B S D A N D C A R E G I V E R S T R A I N
We compared the effect of BSD upon caregiver strain with those of other indicators of clinical severity. First, in univariate analyses we estimated the proportion of the variance in caregiver strain accounted for by BSD, cognitive impairment (COGSCORE) and psychological symptoms of dementia (GMS case level schizophreniform/paranoid psychosis, depression and anxiety disorder). We then tested for an independent effect of BSD upon caregiver strain, adjusting for all of these clinical severity indicators as factors or covariates (as appropriate) using generalized linear modeling.
C A R E G I V E R S ' R E S P O N S E S T O O P E N -E N D E D Q U E S T I O N S
Six centers (Bangalore, Thrissur, and Goa in India, and the centers in Nigeria, Chile and the Dominican Republic) translated transcripts of responses to the open-ended questions into English. These were subjected to detailed qualitative analysis and themes relevant to the knowledge, attitudes and beliefs of caregivers and others to BPSD are presented.
Results
The distribution of BPSD
Data on BSD and psychological symptoms were available for 555 participants, and their informants from 21 centers. (The total recruitment for 24 centers was 729 subjects). There were 87 Indian, 387 Latin American, 61 Chinese and 20 African participants. Thirty eight percent of the informants were spouses, 42% children and 8% were sons-in-law or daughters-in-law of the people with dementia; 13% of informants had another relationship (e.g. friend, cousin). (Percentages add to 101% owing to rounding). These data, sorted by region, are presented in Table 1 . Across the entire sample of 555 individuals with dementia, 70.9% were reported to exhibit at least one BSD and 16.3% had three or more such symptoms. Figure 1 illustrates the prevalence of six defined BSD (plus "other BSD") among people with dementia recruited in the three main regions surveyed. Although vocal disturbances were most common in Latin America, agitation, wandering, incontinence and sleep disturbance were commonest in India. The expression of aggressive symptoms was similar in all three regions. Overall, Table 1 . General characteristics of the population by region (n = 555) there was a significant tendency for people with dementia from China to have the fewest reported BSD (mean rank 223), and those from India to have the most (mean rank 293), with Latin Americans intermediate (mean rank 267; Kruskall-Wallis test χ 2 8.1, 2 degrees of freedom, p = 0.02). Overall, 49.5% of those with dementia met AGECAT case level criteria for one or more psychiatric syndromes (excluding the organic syndrome). Depression was the commonest (43.8%) followed by anxiety neurosis (14.2%), schizophreniform/paranoid psychosis (10.9%), phobic neurosis (10.4%), manic/hypomanic psychosis (7.6%), obsessional neurosis (3.6%), and hypochondriacal neurosis (0.9%). There was considerable comorbidity, particularly for those with depressive syndromes, 47.9% of whom also met criteria for one or more other syndromes. The regional prevalence of the three commonest AGECAT psychiatric syndromes (schizophreniform/paranoid psychosis, depression and anxiety) is displayed in Figure 2 . All three syndromes were least common in Chinese and most common in Latin American participants. This contrast was most marked for syndrome cases of depression which affected 51% of Latin Americans and 38% of Indians but only 12% of Chinese with dementia. Phobic neurosis and manic/hypomanic psychosis were only identified in a subset of Latin American centers. There was a marked effect of region on the distribution of numbers of psychological syndromes identified, with most in those from Latin America (mean rank 292), fewest in those from China (mean rank 170) with 
Associations with BSD
No caregiver characteristics were associated with reports of BSD. For people with dementia, being married (OR = 1.55 (95% confidence intervals 1.08-2.22)) and having completed primary education (OR = 2.28 (1.57-3.31)), were each associated with a significantly higher likelihood of one or more BSD being reported by the caregiver. Age was inversely associated with a 2% risk reduction with each one-year increment in the age of the person with dementia; OR 0.98 (0.95-1.00). Having adjusted, using logistic regression for the effect of clinical dementia rating (CDR) severity, for each of the above variables, the odds ratios were: for being married 1.56 (1.08-2.26), for completed primary education 2.39 (1.64-3.50), and for each one year increase in age 0.97 (0.95-1.00). Table 2 summarizes associations between CDR severity, COGSCORE, RELSCORE, and the three commonest AGECAT syndromes on the likelihood of the presence of one or more BSD in the person with dementia. Moderate (as opposed to mild) dementia rated using the CDR, poorer functioning as rated by RELSCORE and the presence of either depression or anxiety all significantly increased the likelihood of one or more BSD being reported.
Associations between clinical features and caregiver strain
Caregiver ZBI scores varied from 0 to 78 with a mean (SD) of 36.7 (16.6).
In univariate analyses, greater cognitive impairment as measured by lower COGSCORE, the presence of schizophreniform/paranoid psychosis, depression or anxiety neurosis AGECAT syndromes, and one or more BSD exhibited by the person with dementia were each associated with higher caregiver ZBI scores (see Table 3 ). In a subsequent multivariable analysis (Table 3) the largest Table 2 . Univariate associations between clinical characteristics of the person with dementia, and caregivers' report of the presence of one or more behavioral symptom of dementia component of the variance in caregiver ZBI was explained by cognitive test score (CSI 'D' COGSCORE) and BSD. The presence of anxiety neurosis and schizophreniform/paranoid psychosis was independently associated with caregiver strain, but depression had no independent effect.
C L I N I C A L C H A R A C T E R I S T I C S O R (95 % C I ) F O R R E P O R T E D O F T H E P E R S O N W I T H D E M E N T I A P R E S E N C E O F 1 O R M O R E
Qualitative analysis
Cognitive impairment was occasionally cited as a particular problem for caregivers:
Sometimes he forgets our names -that is what is difficult. That at such an age he should have this problem is painful for us. [Bangalore, India] More usually, where cognitive impairment is referred to, it is the consequent Table 3 . The association between behavioral symptoms of dementia and caregiver strain (Zarit Burden Inventory), before and after adjusting for other clinical factors
. behavioral symptoms that trouble the caregiver most:
As she is forgetful she needs to be told certain things repeatedly, again and again. Even then, she will ask the same thing again. For example she will keep saying that people are hiding things, if she can't find something, then this starts. Repeated explanations do not work. [Thrissur, India] Infrequently, functional impairment is identified as the major problem:
Controlling her is difficult. She won't talk to anybody, even when strangers come, she'll go sit with them. She leaves work unfinished. She does not talk to family members. She cannot wash her clothes properly -proper washing is not done. [Thrissur, India] Overwhelmingly though, BPSD are identified as the main focus of concern:
When she leaves home and goes out it is difficult for us, we don't know when she'll be back. It is also difficult to see her cry -then we also feel sad. [Bangalore, India] He always wanders in the compound. If he goes out at times he comes back, otherwise I will have to go after him. Only two of us are here. Once he is outside the house I need to keep a watch on him. He is suspicious and gets angry very easily. He hits me at times. [Thrissur, India] She spits on the floor, makes a mess everywhere, spills water, and in the bathroom she makes an awful mess. She fights, argues, talks, and when you tell her something, she does not know what you are talking about. [Dominican Republic] Caregivers reported strain associated with managing BPSD from a variety of expected sources, the physical and emotional strain of providing care often with inadequate support from other family members, the financial strain consequent upon having to cut back on work to care. One striking example from Thrissur, Southern India, of a daughter-in-law caring for her husband's mother, will serve for many:
Q. What do you find most difficult caring for your mother-in-law? A. She is very abusive and says all kind of bad words when she is angry. It is almost impossible to control her. She tries to hit others.
She sometimes passes urine in her clothes. Cleaning up and getting her clothes changed is a difficult task.
Q. How do you think that people react to your mother-in-law's illness? A. People say that the old lady is mad.
Q. Can you tell me about anyone or anything that helps you in caring for your mother-in-law? A. My husband helps to bring her back when she tries to go away. He carries her or restrains her using force. Sometimes even when she is irritable she listens to him. My children help me in cleaning the place.
Q. Can you think of any additional help that would make it easier for you to go on looking after your mother-in-law? A. If we had some money we would have taken her to a good hospital. Because of her illness my husband does not go for work as he needs to be at home to help us in looking after her. We need financial help. We had sent one request to the government for some help but there is no reply.
Q. Is there anything that you gain, personally, from caring for your mother-in-law? A. No, This is my fate. This is a punishment.
Particularly noteworthy, though is the way in which many caregivers felt shame about the changed behavior of their relative:
She keeps wanting to go home. She feels cheated and deceived. She behaves like a child and greets me instead of me greeting her. She behaves embarrassingly. We continue locking the door every time. We feel ashamed; it is a useless life. [Anambra, Nigeria] He always packs bags and wanders away saying to go home. He gets lost and I look for him. Only my children know; we did not want others to know because of the shame. They think the man is reaping his fruits; he used to be harsh and at a point he moved in with a harlot. Now I am telling neighbors because he gets lost so if they see him they should bring him back. [Anambra, Nigeria] On occasion, blame did indeed appear to have attached to the caregiver, who was considered in some way responsible for the alteration:
Family members think we are the cause for his illness -they think we deserve all that is happening to us. Other than family, we don't really care. My mother is not very comfortable to ask for help. People will blame her for my father's problems. It is better not to ask anybody.
[Bangalore, India]
Discussion
Among 555 people with dementia from 17 developing countries 70.9% were reported by their caregivers to have BSD. There were regional differences for individual behaviors with high rates of agitation, wandering and sleep disturbance among Indian participants, and high rates of vocalization (calling out and repeated questioning) among Latin American people with dementia. Overall, numbers of reported BSD were highest in India, intermediate in Latin America and lowest in China. Half of all people with dementia were identified as experiencing significant psychological symptoms of dementia. Each of the three main AGECAT syndromes, depression, anxiety neurosis and schizophreniform/paranoid psychosis were commonest among people from Latin America and least common among those from Chinese centers, with Indian centers intermediate. The distribution of numbers of AGECAT syndromes followed the same regional trend. We would urge caution in the interpretation of our finding of regional variation in the distribution of BPSD experienced by people with dementia. The differences for psychological symptoms are in the direction that would be expected from other work with GMS/AGECAT which has tended to find the lowest numbers of functional psychiatric syndrome cases among those living in South East Asia (Kua, 1992) . This may reflect the impact of cultural factors as well as possible "real" differences in depression prevalence. Likewise, the propensity for Indian caregivers to report more and Chinese caregivers fewer BSD may reflect more upon the cultural acceptability of disclosure to a stranger than upon real differences in caregiver experience.
BSD were more frequently reported by the principal caregiver when the person with dementia was married, was relatively well educated, and was younger. Again, these differences are more likely to reflect ascertainment bias than true differences in the exhibition of these behaviors between these subgroups. The other main associations with BSD were indicators of clinical severity, particularly global severity (CDR), cognitive impairment and psychological symptoms (depression and anxiety). These seem more likely to be causally implicated.
This study had some methodological weaknesses. People with dementia who were identified and selected to participate were almost certainly not truly representative of all cases in the populations studied. Factors affecting recognition and awareness of dementia such as education, social class and physical location may have played a variable role in different centers. BSD were not ascertained in a structured systematic fashion. The open-ended question used to elicit BSD 'What do you find most difficult about caring for the person with dementia' is likely to have underestimated the true prevalence, with selective underascertainment of less troublesome symptoms and it lacked a specific question about apathy. GMS/AGECAT has not been widely used as a measure of psychological symptoms in the BPSD literature (though it was used in influential early studies of non-cognitive features of dementia (Burns et al., 1990) ) and might underestimate prevalence when compared to studies using relatives' reports on psychological symptoms. It seems that relatives are more likely to report a symptom than for a symptom to be observed by an interviewer (Burns et al., 1990) . However, its comprehensive approach, based upon clinical interview and observer ratings, has obvious advantages, particularly for the mild-to-moderate dementia cases included in this study. The study has other strengths, including detailed and rigorous training of personnel, careful development of translated instruments shown to be reliable and valid in a variety of countries and cultures, and diagnosis of dementia according to international operational criteria. It also represents the first systematic attempt to study BPSD in the developing world.
The clearest inference to be drawn from our findings is that both behavioral and psychological symptoms are highly salient to people with dementia and their caregivers in developing countries. The high prevalence of BSD is similar to that reported in studies of people with dementia in developed countries (Lyketsos et al., 2000) . The very high prevalence of depressive symptoms may reflect a low threshold for individuals with symptoms of depression to be classed as syndrome cases by AGECAT, but it also indicates that the experience of dementia in the developing world, especially in Latin America, is likely to be distressing and unhappy for a significant number of affected people. The AGECAT schizophreniform/paranoid psychosis syndrome case-diagnosis is determined largely by the presence of delusions and/or hallucinations; the high numbers of schizophreniform/paranoid psychosis syndrome cases indicate that such experiences are at least as common among those with dementia in developing as in developed regions.
The high levels of caregiver strain found in this study cast doubt on the glib assumption that caring for someone with dementia is easier in developing countries because of larger family size, less complex environments and greater social tolerance. As previously reported in developed countries, BSD and psychological symptoms (anxiety and psychosis) were strongly and independently associated with caregiver strain even after adjusting for the effect of cognitive impairment.
Some of the strain experienced by caregivers would seem to arise from or be exacerbated by a lack of awareness on their part and that of others about the nature of the symptoms exhibited by the person with dementia. Three recent studies from India (Cohen, 1995; Patel and Prince, 2001; Shaji et al., 2003) tend to agree regarding the extent of awareness in the different communities studied (with a mixture of focus-group discussion and open-ended interviews). First, the typical features of dementia are widely recognized, and indeed named "Chinnan" (literally childishness) in Malyalam language in Kerala (Shaji et al., 2003) , "nerva frakese" (tired brain) in Konkani language in Goa (Patel and Prince, 2001) , and "weak brain" in Hindi in Benares (Cohen, 1995) . However, in none of these settings was there any awareness of dementia as an organic brain syndrome, or indeed as any kind of medical condition. Rather it was perceived as a normal, anticipated part of aging. In Goa the likely causes were cited as "neglect by family members, abuse, tension and lack of love" (Patel and Prince, 2001 ). In Kerala it was reported that most caregivers tended to misinterpret symptoms of the disease and to designate these as deliberate misbehavior by the person with dementia (Shaji et al., 2003) . This general lack of awareness has important consequences for family caregivers, who may thereby forgo support and understanding from others. Cohen (1995) on the evidence of his research in Benares speaks of the "outsider narrative" for dementia, that is the explanation of a neighbor, relative or passer-by:-that the old person receives inadequate respect or support from a particular child. Family members will be far more likely to speak of weak brain, when they speak of it at all as a natural phenomenon, as nothing but old age. Certain kinds of behaviors of old persons, particularly yelling and wandering, are difficult to contain within household space and, when associated with accusations of mistreatment, ultimately require alternative explanations from family insiders against the outside narrative of the Bad Family.
This construction is consistent with the suggestion from Goa that dementia is associated with, indeed caused by family neglect. BSD -wandering, calling out, making accusations -may be taken by outsiders as evidence of neglect or abuse. Caregivers then face a double jeopardy, the strain of care heightened by the stigma and blame that attaches to them because of the disturbed behavior of their relative.
Dementia represents a significant public health challenge for developing countries as their populations undergo rapid demographic change. As has been shown in the developed world, BPSD appear to be common among people with dementia in developing countries. Effective management of these phenomena should be an aspiration for health services. There is no shortage of evidence-based interventions, both pharmacological and non-pharmacological (Brodaty and Finkel, 2003) . However, implementation would have enormous resource implications in terms of trained personnel at primary as well as secondary care level with the skills and commitment to carry out assessments and to provide continuing care in the community. Safe drugs (e.g. atypical antipsychotics and SSRI antidepressants) are also expensive or in short supply. A realistic first step may be to focus on raising awareness among policy makers, health care professionals, caregivers and in the general population.
